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The objective of this study is to develop a noninvasive diagnostic tool to objectively 
assess the severity of the aortic stenosis (AS). Specifically, the phonocardiogram (PCG) 
signal is measured on the chest wall and processed to extract the information to be used in 
the estimation of the severity of the AS. 
 
A novel multi-peak detection algorithm is developed. This multi-peak detection algorithm 
is of key importance in the signal processing of this study. With this multi-peak detection 
algorithm, the peak distribution of the normalized continuous wavelet transform (NCWT) 
is generated. This multi-peak detection algorithm is also used to detect the R-, T-, P-
waves of the ECG signal, which help in the localization of the systolic PCG signal.  
 
The influence of the breath noise on the systolic PCG signal is studied. It is found that the 
breath noise mainly contaminates the frequency content below 60Hz. Also the systolic 
PCG signal in the normal breath condition shows better consistency – less cycle-to-cycle 
variation in the spectral content than that in the holding breath condition. Therefore, the 
normal breath condition is more advantageous than the holding breath condition in the 
acoustic diagnosis of the AS. 
 
In the assessment of the severity of the AS, four indicators are developed: 1) the dominant 
frequency (DF) of the systolic murmurs (SM); 2) the spectral ratio (SR) of the SM; 3) the 
integration of the NCWT of the SM ( ); and 4) the combination of the SM and the SI
 v
Summary 
second heart sound ( ), respectively. These four indicators are then correlated 
with the hemodynamic parameters obtained with echocardiography. The DF correlates 
best with the hemodynamic parameters: r = 0.63 with the maximal velocity of blood flow 
through aortic valve (AVMAX), r = 0.57 with the mean transaortic pressure gradient 
(AMPG), r = -0.72 with the aortic valve area calculated using continuity equation 
(AVAC), and r = 0.69 with the ratio 
2/ SSM
AVACAVMAX / . The SI  correlates well with the 
hemodynamics parameters: r = 0.52 with AVMAX, r = 0.48 with the AMPG, r = -0.60 
with AVAC, and r = 0.56 with AVACAVMAX / . No meaningful correlations are found 
on the SR and the . The correlation result suggests that the DF and the SI  are 
able to reflect the AVAC and the AVMAX, while less competent to tell the AMPG. With 
these four indicators, the 64 subjects under study with or without the AS of various 
severities are classified into three groups – severe AS, moderate AS, and other conditions. 
Two methods are employed in the acoustic classification. An agreement rate with the 
echo classification of 78% is achieved by both methods. It is suggested that although the 
acoustic diagnostic method developed in this study cannot accurately predict the severity 
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